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Sea word. 


September S, 1991 


Or. Nancy Foster 

Director, Office of Protected Resources 
and Habitat Programs 

National Marine Fisheries Service 

1335 East-West Highway, Room 8268 

Silver Spring, Maryland 20910 


Dear Or. Foster: 


This jietter contains the gross necropsy and histcpathology of the 
Kilter Whale identified as SHC 007602, which died August €th at Sea 
Horld of Florida. 


This adult female Killer Whale (Orcinus orca 007602) exhibited a 
depressed appetite on 8/5/91. Prior to this time, she was clinically 
healthy, except for a tooth infection for which treatment was 
initiated on 7/21/91 and which was clinically normal at the time of 
the necropsy. In the afternoon of 8/5/91, she was also reluctant to 
interact with her trainers and unwilling to present her fluke for 
blood collection. She was alert and active at this time and her 
respiratory rate was normal. However, early in the morning of 8/6/91, 
her condition began to deteriorate rapidly. When her respiratory rate 
increased and she began to show erratic behavior, the medical team was 
called and emergency medical treatment was given after she was guided 
into and held to the side of the medical pool. The animal did not 
respond to treatment and died within five hours of the onset of the 
increased respiratory rate. 


The gross necropsy was performed immediately following her death. The- 
necropsy team consisted of Michael T. Ralsh, DVM, Sea World of 
Florida; Terry RK. Campbell, DVM; PhD, Sea Korld of Florida; Loren D. 
Kintner, DVM, PhO, Florida Dept. of Agriculture and Consumer Services, 
Division of Animal Industry/Kissimmee Diagnostic Laboratory; and Scott 
D. Wright, PhD, Marine Mammal Research Institute, Florida Department 
of Katural Resources. David J. Kelly, OVM, a veterinary medical 
officer for the Animal and Plant Inspection Service of the United 
States Department of Agriculture was an independent observer during 
the necropsy. The gross necropsy, histopathology and bacteriology 
indicated that the animal died of a severe, necrotizing, hemorrhagic 
bacterial pneumonia that resulted in a fatal overwhelming sepbiecemta 
and pulmonary anoxia. 


Sincerely, : 

: ae 
Vi Monee be Ce ed i Levy ld Ans 4 Lib Lis 
Michael T: Halsh, DVH Terry H. Canpuel ls DVH, Phd 
Sea World of Florida Sea Korld of Florida 


See World of Florida, inc. + 7007 Sea World Dave * Orlando, FL 32821 + (407) 351-3600 
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VETERINARIA 


DR. TERRY SEAWORLD CAriF BELL 
7007 SEA WORLD OR. CANIMAL CARE/LAB) 
ORLANDO FL s2ee 


SPECIES/TYPE RAMMAL: 7 SHAS 


NUMBER QF ANIMALS 1 
SPECIMENS - DEAD ANIMAL. 


TESTS REGUESTED AND HISTORY ON FILE. 


REPGRTS~- PRELIMINARY 02/707 


CASE CGORDINATOR DR. L. O. RINTNER 


RESULTS OF EXAMINGTIGCN: 
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NECROPSY 

THE NECROe Sy WAS DONE THE MORNING 
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TLESUL. 
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G1-016110 
CL/06/91 


ACCESSION 8 
DATE REC’D 


OWNER 


SEA WORLD. ANIMAL CARE LAB. 
7007 SE& WORLD DRIVE 
GRLANDO FL 32821 


bE FEMALE 


¢F, 
ad 


AGE 16 YEARS 


AVAILABLE UPON REQUEST. 


FINGL 08/08/91 


FUELST 6TH, WITH THE WHALE ON 


SHE WAS ADEQUATELY NUURISUED AND FREE OF BRUISES 4hke 


CQANGESTED WHICH 
COLOR. EACH LUNG HAD A 
THESE 


CM ABQVE 
NO QDGR ANG BLERDED IMPER- 
THE BRONCHIAL TREE WAS FREE Gr 
VESSELS WERE NURM SL AND 
ATTACHED TO THE VENTRAL 
CONGESTION OR HEMURREHGGE 
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UFF THE PANCREATIC ODUCT 
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PANCTROAS CONTAINED UP Te 3 OR 
THESE HAG NECROTIC CENTERS AND 


GPPEGECD TO CE HEALEO GRANULOMAS GUE TO PREYIQUS PARASITISN OF 
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Teroucii ed. 
Teal BOGS S: Oe FORT TONS Gh TS 27s Le. 2 DL BS CONGE STE era 
CUVERED WITH @ THIN LAYER CF e.tu5. 0 Gee HR MYRE 1/2 CN Gee wERE 
IN tell BULOSA OF THU FORKE-SiomecH., THE MuUCOS#. IN THE CROANTAL Ee. ar 
THE ESOPHAGUS HAD HELE A DOZEN BOURS OR OVAL. SLIGHTLY CEPRESS:: 
ANCAS THAT WERE 2 tu S Ch Ih OISME TER aN 172 Gm DEEP, ALL OF THece 
CHANGES IN THE DIGESTIVE TRACT GPPEARED TQ BE INCIDENTAL. 
THE UTERUS CONTAINED A 12 MURTHS FETUS THAT APPEARED TO HAVE etre 
ALIVE UNTIL THE DAM DIEG. THE RIGHT AGRENAL WAS DIFFUSELY BLACK WITH 
HEMORRHAGE. THE LEFT ADRENAL HéD & RED CORTEX AND A NON-REMARKSELE, 
MEDULLA. THE UTHER ORGANS WERE NOT REMARKAGLE. TISSUES WERE SAVEG 
FOR A VARIETY OF LABORATORY TESTS. 

L. 0. KINTNER 


791 HISTUPATHULUGY 


SIGNIFICANT LESTINGS WERE LIMITED TG THE RESPIRATORY SYSTEM. LUNG 
TISSUE IN THE THO HEMORRHAGIC, SYMMETRICAL, BULGING AKEAS WAS 
TOVALLY NECRGTVIC. TISSUE RORPHOLOGY WAS SO DESTROYED, NO ALVEGLI, 
VESSELS. BRONCHIGLES UR THE GSSAN ITSELF CUULD BE RECOGNIZED. LUNG 
TISSUE PERIFHERGL TO THE LIGuIfifb AREA WAS ALSO NECROTIC, BUT 
G@LVEOLAR WALLS REMAINED INTACT. ALMVEULI WERE STUFFED WITH BLOOD, 
KU RUCLEATED CELLS REM@2HED. ORE DISTAL LUNG WeS CONSOLIDATED WITH 
CANGUINU-LEUKOYTIC PREUMUNIG. BRUNCHIULES AND ALVEULI WERE FILLED 
VITH ELOOD, SLOUGHED CELLS ANY LEUKOCYTES. ERONCHIOLAR AND &LVEQLAR 
WeLLS WERE UNDERGOING WECRUSIS. SUME OF THE MUSCULAR VESSELS CON- 
TAINED THROMEI. THE TRACHEA WOO LINED WITH CUBOIDAL CELLS. CILIA 
MERE LOST. THE SUBAMUCUSA Weal SLIGHYLY THICKERED WiTH ECEMA Akl 
EXCESSIVE NUMBERS OF LYMPHOCYTES. SOME QF THE LYMPH NODES, FROEAGLY 
FROM THE TiGRACIC AREA. HAD GREATLY SWOLLEN SIkUSOIDS DUE TO EDEMA, 
FLAG RHAGE AND LELKOCYTES. 
SLIDE 8 AMONG QTHER THINGS CUNTAINS THE AMNIOTIC SAC, CHORIGALLANTOIS 
AND THE CYSTIC TISSUE FUUND ON THE FLOOR OF THE LARYNX. We LATTER 
oe TOMSILLAR-LIKE TISSUE ThAT CUNT&INED LARGE CRYFTS LINED WiTH 
EUDCEULUMNAR EPITHELIUM. IT WAS PROBABLY NGRMAL TISSUE. 
cna AURENALGS HAG MASSIVE. SUFFUSTION HENGRREAGE. ESPECIALLY Ih THE 
CeTex. THE CORTICAL CELKS Th THE RIGHT ADRENAL TENDED TO BE 
SEPARGTER BY HEMORRHAGE. fay OF THESE CELLS HAD PYKROTIC NUCLE1. 
SOME UF THE LATTER MAY HAVE BCEN POSTMORTEM AUTOLYSIS, @S THE ADRENGL 
CHRTES UNDERGOES RAPID POSTMORTEM ChANGE. 
THE FIYRUUS NUDCULES In THE MESENTERIC LYAPH NGDES CONTAINED BROW 
S.ATNEB GeeRCULATED €GGS. THESE WERE PROBABLY FLUKE EGGS. 
THE MINIMAL ERUSIONS, HEMCRRHACES AND CONGESTION IN THE MUCOSA 
co THE Gr ne TRACT WERE INCIOTNTAL. 
RO REMARASULE CHARGES WEME IN THE NEART, GPLEEN. KIDNEY. “dRTA. 
ELUGEER. NERVE DS MmUoCLE, FeechRoAg AND THYROID. 
L. CG. xINTNER 


NATIONAL VETERINARY SERVICES LascRaTORIEs 
AMES, IOKA 50010 
PATHOBIOLOGY REPORT 


DATE RECEIVED: 08/09/91 ACCESSION: 91-39319 
REFERRAL: 
SUBMITTED BY: OWNER : 
SEA WORLD SEA WORLD OF FLORIDA 
7007 SEA WORLD DRIVE ORLANDO ,FL 


ORLANDO, FL 32821 


PURPOSE: GENERAL DIAGNOSTIC LOCATION OF ANIMALS: 
ORANGE COUNTY, FL 


COLLECTED BY: DR. CAMPBELL DATE COLLECTED: 08/06/91 


SPECIES: UNKNOWN SAMPLE ID: LIST ON FILE 
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Histopathology Results 91-39319/91RA505: 


Formalinized tissue specimens from a female killer whale and its fetus were 
received. Tissues were routinely processed for histopathologic examination. 


Histopathology: Sections of lung, liver, kidney, spleen, lympn nodes, hearz, 
esophagus, stomach, intestine, adrenal, tonsil, trachea, pancreas, large 
artery, oral mucosa, peripheral nerve, uterus, placenta, and fetal tissues are 
examined. Sections of lung reveal a severe, necrohemorrhagic pneumonia 
characterized by diffuse hemorrhage in airways, marked necrosis of pulmonary 
parenchyma, and large numbers of gram-negative bacilli colonizing the necrotic 
interstitium. At the demarcation between the pneumonic and more normal lung 
there are moderate numbers of neutrophils and degenerating leukocytes. Many 
leukocytes contain large numbers of phagocytized gram-negative bacilli. - 


Kidney sections reveal mild to moderate focal thickening of glomerular 
capillary tuft and tubular basement membranes. In one section of connective 
tissue, a large encapsulated accumulation of mixed leukocytes surrounds an 
oval structure morphologically typical of a trematode. Fetal liver sections 
contain moderate extramedullary erythropoiesis. No other significant lesions 
are noted. i 


Morphologic diagnosis: Pneumonia, acute, diffuse, necrohemorrhagic, severe, 
‘with associated gram-negative bacilli 
Glomerulonephropathy, chronic, multifocal, 
membranous, mild 
Abscess, with associated trematode 


Comments: The pulmonary lesions are suggestive of a severe, acute, bacterial 
pneumonia. The mild renal lesions and the parasitic lesion are considered 
incidental to the cause of death. No evidence of disease was noted ‘in the 
fetal tissues. 


bl C fE 


Jack C. Rhyan, VM, M.S. 
General Pathology and Pathology 
Invescigacions Seccion 


Tannen ene 


‘ 


| 
?uglogicss ee are Cousal t 
Kent G. Usborn, pve 
Histopathology R¢port -. 


Submitted by: Sea World, Filarida 
Date Received: OQGR-127-9) 
Date Reported: 08-29-91 


| 
ZPC #: 91SWMK.QBA | 
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Ib 
Species: Orcinus orca 
Common : killer whale 
Breed : 
House >: O074602 


Sex: female 
Age: adult, 15-15 yr, 
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NACLELS 


1. lune, pleura, severe inflammatioh, neutrophilic infillratle, 
associated with bacteria 


2. Jung, coaqgulative necrosis, henorrhage 
1 


. { 

x. lymph node, Not aAtherwise '‘ specified (HGS), stvere 
inflammation, neutrophilic ooh auer sess assaciated with 
Gacterio, ruds. 


4. vein NOS. associated with 
neutrophilic sintiltrate 


ymph node, inflammation, 


et ements to: cama 


5S. trachea, submuctsa, edema, hemdr rhage, Mild intlammation, 
neutrophilic infilt-ate 


&. trachea, serosa, edema, hemorrhage 


7. uterus, submucosa, mild mixe inflammatury infiltrate, 
fymphocytic and reutle aphilic 


G. mesenteric nodule and lymph nade, abscess associated with 


trematode egue. 
9. tundic stomach. submucese, oe ee een inti{ltrate, 
associeted with mucuse, epithefial degeneration, cause 


undetermincegs 


Microscopic Summary (slide number in parentheses) 


~~ F 

The following tissues were examined microscopically and tound 
to he essentially marmal: colon (A), APeve and connective tissue 
(B), vlacenta (8). lymph rode NOS (B). 'pancreas (D). blubber fF), 
}ymph node NOS (F). ckeldtea) muecle KF), merve and connective 
tissue (FY, thyroic (6), kidney (6G), herprt (H). lymph node NOS (H) 


t 
| 

Q07692, FISMX.0BN | 2 
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1ToOllawing tissues: 

Skin8 gingiva/oral} mucosa (A): Two sect 
of a thick layer of stratified! squamous epithelium over 
densely collaqenoue submucosa, Sugbestive of oral mucosa. The 
subenithe)ial mucosa, immediately, adjacent to the epithelium 
contains a moderate lymphonlasmacytic population, 


lesions and/or autabi¢ micrascopic) fandingse are present in the 
ES of tissue here consist 


trachea (A): The serusa is ; edematous and contains 


mild/moderate hemorrhage. Mucogal surface has some post 
mortem epithelial Joss and ba¢terial overgrowth. One 


submucosal oland contaitts mild. multifecal hemorrhage, miic 
neutrophilic inflammation and lacy pale basonphisic material. 


Submucosa in this drea is mildly edematous, with scant 
hemorrhage. There is mainimal/ymild diffuse superficial 
submucusal lymphonplatsmacytac infi}trate- 

Dr: trachea, submucosa, edema, hemorrhage, mild 













tiltrate 
emorrhage 


inflammation, neutrophilic i 
Dx: trachea, serosa, edema, 


uterus? (A): Thiet tistue has a thipk wall of smooth muecle in 
three layers. The mucosa epithelium consists of simple 
cuboidal) to calumnar epithelium on) the luminal surface and in 
densely placed, occatpionally obra ching, Qlands that extend 
through the depth of the submucosal. This is probably uterus. 
A mild mixed infiltrate of lymphocytes and neutrophils is 
present in the sulmucosa. 

Dx: uterus, submucosa, 

imfaltrate, Jymptocytic and 


ild mixed inflammatory 
eutrophilic 
lymph node, not otherwise bppecifieg (NOS) (B): This lymph node 
is heavily infiltrated by neutrophhls. On one side, sinuses, 
€inus walls and interstitial tisgque, contain smal} to very 
large numbers of bacterial rods Many areas with large 
numbers of neutruphils do mot hav@ associated bacteria. 
Dx: lymal mode, not ntherwide specitied (NOS), severe 
inflammation. neutrophilic ifffiltrate, associated with 
bacteraa, rods. 


tonsil) (B): Most lymphoid tolliclef present here are reactive 
(secondary) ftollicies. Large numbers of bacterial rode ere 
present in the interstitium adjaca@nt to tonsilar crypts, but 
without associated neulrophils. hese bacteria are similar 
to those present in the previously described lymph node. 


lymph node, NOS (C): Threc section’ of }ymph node are present 





here, with similar tesions as desclribed for elide AR. in one 
section a large thin walled blood yessel adjacent to (he node 
has 8 moderate neutrophil) infiltmate within its wall. 


Det vem HOS, asa0ciated with Tympls ude, antpammaticon, 


Qo7602, 91SNxX.0oGn 
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reulranlhilic inf t) trate 
i 
lung (C)t There 15 severe coagulokive Necrosis ih these two 
lung sections, with the presence of bronchiolar cartilage the 
major feature that mates them idpntiftiable as lung. Very 
large numbers ot bacterial rods re precent in many areas, 
with one section a)1sa0 having becteria in sirreqular colonies. 
Dx: luna, coagulative Beeruere 


Jung (Pp): The section Gf lung here bse very severe hemorrhage. 
Interstitial tissue if laroely replaced by large numbers of 
bacterial cods. No alveolar of bronclial epithelium is 
recognizable. 


Du: Tung, hemor ehoge 1 


! 
{ 


spleen (D): No lestbms ere sig ec ans oe (NLR). Lymphoid 
population 16 mild/maderate, with ‘oO reactive follicles. 
{ 

abscess (D): This is @ wei) Caccumpcribed lesion with a thick 
fibrous capsule. The center comlainis a mixed inflammatory 
infiltrate that {ncludes Iymphocytes, polymorphonuclear celis 
and mijd numbers af macrophages. | These are associated with 
very larye numbers of lrematode ‘egas. At one edge is a 


population af lymphocytes, possibly the edge uf a lymph node. 
This lesion probably corresponds tlo the peripancreatic lymph 
nade nodules descrihed at necropsy. 
Dx: mesenteric nddule and ee node, abscess associated 
with trematode eggs { 
! 
lymph node NOS (D): No inflaamatida is present in this node. 
There is moderate medullary sinus! erythrocytosis. Lymphoid 
Population is mild. Tho cortical flollacies ere present. They 
are non reactive and have Be follicular centers. 
Qlandularc stomech (EE): Moderate superficial mucosal hyperemia 
is present in the two glandular eee eections prese:.t here. 
Superticial mucosal epithelium aaa likely due to 


autolysin. No inflammation is present. 
fundic stumact (EF): The eT eee submucosa, at the 
mucoéal/submucosa}) durmct dure, contains a moderately large 
lymphoplaamacytic population. Vary emell nHombers of 
polymorphonuc lear cells are scatteped within this infiltrate. 
Within the middle layers of mugosa is variable, diffuse 
epithelial degeneration, charé@cterized by bal)}ooning 
degeneration, with condensed intracytoplasmic eosinophilic 
precipitate. This proubsblly capresponds to the lesions 
recognized at necropsy, though has) 16 mot an ulcer, a& 
suggested in the necropsy description. : 
Dx: fundac stomach. subtucosa, lymphoplasmacytic 
infiltrate, associated with mucosa, epithelial 


deqeneraliut, ¢atiice ucdeterm|{ aed 


| 
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4 
| 2 
é liver (€): Moverate centrilobular congestion is present. 
i 
eadrene)l (G)i There jis moderafe/marked corticomedullary 


Junction congestion. | 

t 
lung (J],0)t These sactions pres@nt a variable appearance. 
Those in slide 1] a relatively somat but contain scattered 
foci af erythrocyte aqgregates, adhixed at times with bacteria 
as previously dGescribad, itn vistal‘airways and neacby alveoli. 
In other areas is mild/moderate, edsinophilic pulmonary edema. 
Cram stain seveals the bacterial, populations to consist of 
Gram negative and Gram cosa apen Gays as well as smailer 
Numbers of Fram positive cuocei. 1 slide J, the sections are 
severely attected, with severe hemarrhage and severe acute 
pleural inflammation, cones tan9 oft large numbers of 
neutrophils. 


Dx: Jung, Q@leura, severe baflammation, neutrophilic 
infiltrate, associdgted with bacteria 
Dx: lung, hemorrhage : 

Comment { 

Cause of death in this anima) is, probably shock associated 
with endotoxemia. The isolation of seudomonasr from her calf 
helps to support this poseibility suggesting a terminal 
eepticemia. Beyond this, it is diffafult to determine what the 


initiating problem js in this case. . THough no lesions suggesting 
a primary viral etiology are recagnized, this does not rule out the 
possibility that a virus may have provided the inftial insult, with 
the bacterial pulmunary in'tftection then coming in as a secondary, 
but nevertheless major protlem. 


/ 


Kent . Osborn, 







Sea World of Florida 


GROSS NECROPSY REPORT 


FACILITY: Sea World ¢f Florida PROSECTOR: Dr. Terry Campbell}. Dr. Mike 
Walsh, Or, Kintner, Dr. Scott Wright 


GENUS/SPECIBS8: Orcinus orca 


ID NUMBER: 007602 - AGE: 15-16 vears SEX: F 
DATE OF DEATH: 8/6/9} . DATS OF NECROPSY: 8/6/91 


BXTSRNAL MORPHOMETRISS: (Metric Only) See merphometrics sheet 


WEIGHT: 2445 Kg TOTAL LENGTH: 549 cm 


HISTORY 


This adult female killer whale exhibited no medical problems since her 
arrival at Sea Werld cf Florida on 2/18/$1 until 7/21/31 when she was treated 
for an infected tcoth. The animal remained clinically normal until 8/5/$1 
when she refused to eat after her first meal. Although she remained active 
and alert, she would not respond to her trainers' request for contact. At 
3:00 a.m., during a twenty-four hour watch, her respiratory rate bkegan to 
increase. The veterinary and curatorial staffs were notified immediately 
and arrived to assess her condition. Clinically the animal's condition 
deteriorated rapidly and she appeared to be inccherent to her surroundings 
and was exhibiting gastric retching. She was coaxed inte the medical pocl 
where she was given therapy for shock including glucccorticesteroics, 
antibiotics, vitamin K, and oxygen. Minutes prior to her death she exhalec 
blood~tinged fluid from her blow. In spite of therapy, she died at 7:15 
a.m., apparently of respiratory failure. : 
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GENERAL EXTERNAL APPEARANCE: (oral cavity, external nares, skin, eyes) 


The necropsy was performed with the animal in left lateral recumbency. There 
were no external indicators of trauma. The eyes and external nare were 
Clear. The oral cavity appeared normal. No swelling was found around the 
lower third right tooth which had previously been infected. 


BUBDERMAL CONDITION: (blubber, muscles, lymph nodes) 


The animal was in good condition and had an adequate amount of blubber. No 
muscle pathology was detected and superficial lymph nodes appeared normal. 


CRAN XAM: (ears, melon, pterygoid sinus) 


No significant gross lesions were found. The pterygoid sinus area was clean 
and free of parasites. 


CE ous EX: (brain, pituitary, spinal cord) 

The brain was removed in one piece for magnetic resonance imaging, gross 
patholegic, and histologic evaluation. There were no significant gross 
lesions. 


THORACIC CAVITY: (pleura) 


There were occasional patchy foci of ecchymoses and petechia on the parietal 
pleura and diaphragm. Diffuse ecchymoses was also found on the dorsal costal 
pleura ventral to the rete area. Approximately 300 cc of serosanguinous 
fluid was found in the right hemithorax. 


SPI RY 8 EM: (nasal sacs, nares, larynx) 


No significant gross lesions were found in the nasal sacs, nares, and larynx. 
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LOWER RESPIRATORY GYSTEX: (trachea, bronchi, lungs, lymoh nodes) 


The trachea contained a small amount of blood tinged fluid. There were no 
grossa tracheal or bronchial lesions. The anterioventral one-third of each 
lung was congested with the increased density giving it a dark red color. 
Each lung had a 15 to 20 cm elevated spherical area on the dorsal border one- 
third of the way from the anterior leading edge. The spheres bulged 6 to 10 
cm above the surrounding lung contour. These lesions blended imperceptibly 
into the more normal lung tissue. Hemorrhage and partial liquefaction 
necrosis when viewed on the cut surface. The lesions had no odor. The 
major pulmonary vessels appeared normal and free of emboli. Approximately 
50 percent of the lung tissue was hemorrhagic. There were several 1-2mn 
pigmented, subpleural tracts leading to the pulmonary skirt lymph nodes found 
in both lungs. These tracts, possible lymph channels, were located on the 
central portion of the lung and appeared to contain diluted blood. Both 
skirt lymph nodes (those attacked by the ventral lung surface) were edematous 
with semi-clear fluid. Congestion and hemorrhage were present in a portion 
of these lymph nodes. 


c OVASCU BYSTEM: (heart, aorta, major vessels) 


Pericardial petechia and ecchymoses were seen in isolated areas, The heart 
contained well formed current jelly clots and both ventricles stopped in 
diastole. The heart and vessels were normal. There was approximately 500 
ml of amber colored pericardial fluid that contained particulate material. 


ABDOMINAL CAVITY: (lymph nodes) 
The abdominal cavity contained a small amount of clear fluid. There was a 


generalized enlargement of the lymph nodes. Several 5 cm sized lymph nodes 
(mesenteric) near the pancreas contained up to 3 or 4 fibrous spheres 8 mm 
in diameter. These spheres had necrotic centers and appeared to be healed 
granulomas due to previous parasitism or infection. 


DIGESTIVE SYSTEM: (esophagus, stomach, intestine, cecum, rectum, lymph nodes) 


The first compartment of the stomach contained a small amount of sand and 
small round stones. Two 0.5 cm healed mucosal ulcers were found in the 
junction between the first and second compartment of the stomach. A portion 
of the second stomach compartment had everted into the first compartment. 
Occasional ecchymotic lesions were found on the serosal surface of the 
intestine beginning at the mesenteric junction and rotating bilaterally over 
the intestine. The mucosa was normal. One small ecchymotic lesion was found 
in the mucosa colon. 


LIVER: (biliary system) 


The liver was normal {n size and shape. No significant gross lesions were 
found. 
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The pancreas was of normal size and shape. It had a uniformly gray surface. 
The visceral surface contained a few petechial lesions. Several 0.5 cm sized 
sacculations off the pancreatic duct contained a few 1 to 2 mm concretions. 


SPLEEN: 


The spleen appeared normal except for a single 1.5 cm diameter outgrowth. 


REPRODUCTIVE SYSTEM; (testicles, ovaries) 


The uterus contained a 12~-month male fetus that appeared to have been alive 
until the dam died. A large corpus luteum was found on the left ovary. 


URINARY SYSTEM: (kidneys, ureter, bladder, urethra) 


Kidneys were of normal size and shape. No significant gross lesions were 
found in the urinary tract. 


ADRENAL GLANDS: 


The right adrenal gland was diffusely discolored from hemorrhage. The left 
adrenal gland had a red cortex and a non-remarkable medulla. 


SKE SYSTEM: 


No significant gross lesions. 


PARAS YY: 
No parasites were found. 


SPECIAL TESTS: 


Tissues submitted for histopathology, cytology of fluids, aerobic and 
anaerobic bacterial cultures, mycotic cultures, virus investigation and 
toxicology. 
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- Bilateral pulmonary lesions characterized by hemorrhage, congestion, and 
liquefaction necrosis- diffuse, severe 

- Pulmonary pleura and pericardial petechial and ecchymotic hemorrhage, 
moderate 

~ Generalized lymphadenopathy 

- Hemorrhage of the right adrenal- severe 

- 110 lb. male fetus 


T VB DI 18: 


- Acute hemorrhagic pneumonia, diffuse, severe, probably infectious in origin 
~ Septicemia 


GONCLUSIONS: (after histology & clinical pathology review) 


The cause of death in this animal was a severe, necrotizing, hemorrhagic, 
bacterial pneumonia that resulted in a fatal overwhelming septicemia and 
pulmonary anoxia. 


Although a variety of bacteria were isolated by culture and seen cn 
histology, the primary pathogen was Pseudomonas aerugingsa. The hemorrhage 
from the blow prior to death resulted from the hemorrhagic lung lesions 
and/or terminal disseminated intravascular coagulation [{DICj as determined 
by a positive fibrin split products test. The generalized lymphadenopathy, 
petechia, and ecchymoses found on gross necropsy were associated with the 
gepticemia and DIC. The histologic changes seen in the liver and kidneys were 
associated with anoxia caused by the cardiovascular collapse just prior to 
death. Several nodules along the gastrointestinal tract contained trematode 
eggs indicating a previous infection with trematode parasites. The fluid 
found in the thoracic cavity and pericardial fluid resulted from the 
infections process. The corpus luteum was a corpus luteum of pregnancy. 
The agonal, erratic swimming observed in many dying cetaceans which often 
results in additional trauma did not occur in this case because the animal 
was restrained by personnel in the medical pool which did not allow for 
sWimming room. 
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Pseudomonas aeruginosa has been recovered from numerous cetaceans which have 
not shown any evidence of clinical illness and it is widely distributed in 
many areas including the gastrointestinal tract of mammals. The sane 
organism in the lung was also found in the intestinal tract. The toxins that 
can be produced by Pseudomonas aeruginosa include hemolysin, fibrinolysin, 
elastase coagulase, endotoxin, enterotoxin and exotoxin. Some of these may 
contribute to its pathogenicity. The rapid decline of this animal was due 
to the overwhelming loss of functional lung tissue resulting from the 
bacterial pneumonia and DIC. 


: of 
iii Geer 


Michael T. Walsh, DVM 
Sea World of Florida 
7007 Sea World Drive 
Orlando, FL 32821 
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THE UNIVERSITY OF FLORIDA 


Mr. Art Jeffers 

Office of Protected Resources 

United States Department of Commerce 

National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 

1335 East West Highway 

Silver Spring, MD 20910 


Dear Mr. Jeffers: 


Thank you for taking the time to talk to me today. As I mentioned in our phone 
conversation, Dr. Ruth Francis-Floyd provided copies of the necropsy reports and 
letters associated with the deaths of the two killer whales at the Sea World 
Facilities located in Texas and Florida to me. I independently reviewed these 
documents and believe that the deaths of these two animals were not related. The 
facts are presented clearly and honestly. JI cannot detect any evidence to 
suggest that information has been knowingly omitted. 


The cause of death in the whale located in Florida seems ciear cut, as gross 
necropsy findings, along with histopathological observations and culture results 
support the diagnosis of acute, severe, necrotizing pneumonia due to Pseudomonas 
sp-., a well recognized pathogen. Although several predisposing conditions may 
allow this organism to grow, it is often not possible to identify these 
circumstances by the time an animal becomes clinically ill. 


The cause of death of the whale at the Texas facility is less straightforward. 
The observations of the security guard and the lesions found at necropsy support 
the diagnosis of trauma as the immediate cause of death. I don't believe, 
however, the reason for this animal's violent behavior prior to death can be 
determined with certainty. As in this case, ganglioneuromas have primarily occur 
in younger animals. Some of the clinical signs associated with intestinal 
ganglioneuromas described in animals include straining, constipation, or gaseous 
dilatation of the intestines. While I know of no case in which violent behavior 
occurred Becauee of the presence of a ganglioneuroma, I would not absolutely rule 
out this possitility. Though I would personally prefer to say that the cause of 
the PSE As self-induced trauma could not be determined at necropsy, relating 
these findings is a reasonable interpre’ ation. 


Thank you for permitting me to review this information. 
Sincerely, ’ 
Lois Roth, D.V.M., Ph.D. 


Diplomate, A.C.V. 
LR: jgm 
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HAMMOND CONSULTANTS, INC. 
ANIMAL SPECIALISTS 


123 N. STECKEL DR. 
SANTA PAULA, CA. 93060 
TEL: (895) 525-9544 Fax# (805) 643-8490 


Ms. Ann Terbush, Chief, Permit Division 

U.S. Department of Commerce, OPR, NMFS, NOAA 
Permit Division, -SSMCI, Room 7324 

1335 East-West Highway 

Silver Spring, MD 20910 


September 24, 1991 
Dear Ms. Terbush: 


| have reviewed the material you sent to me concerning the death of a Killer 
Whale at Sea World of Florida and a second animal’s death at Sea World of San 
Antonio, Texas. | have also had informal talks with some of the Sea World animal 
husbandry and veterinarian staff. 


There appears to be three areas of review concerning the deaths of these two 
Killer Whales: 
a. Is the death of Killer Whale SWC 007602 due to an infective process? 
b. Is the death of Killer Whale SWC 007803 due to trauma, and If so, was It self 
induced? 
c. Are there any anlmal husbandry or veterinatran policies or procedures thet 
merit changing? 


Review of Necropsy reports of Killer Whale SWC 00-7602 (animal died August 6, 
1991 at Sea World of Florida). 


1. The necropsy was conducted In the presence of several competent 
professionals. The tissue samples were sent to publicly funded facilities 
that are well known for their unblased work. 


2. The description of the gross pathology, histopathology and bacteriology 
confirm that the Killer Whale SWC 00-7602 died from bacterial pneumonla that 
was the result of a terminal overwhelming septicemla and pulmonary anoxla. 


p2a 


Review of Necropsy reports of Killer Whale SWC 00-7803 (animal died May 14, 1991 
at Sea World of San Antonlo, Texas. 


1. The etiology of the death of this animal Is from trauma and the resulting 
Injuries It suffered. The source of the trauma had to be sustanied from 
a violent Impact. !f the two accompanying whales had been Involved in 
traumatizing this whale, all animals connected with the encounter would have 
had some degree of injury. Physical examination of the two surviving whales 
did not show any signs of trauma. The whale 00-7803 had none of the classic 
“rake" markings caused from teeth raking across the skin. 
The descriptions given in the necropsy report and the night watchman are all 
in keeping with self Induced trauma. 


2. The assumption has to be made that whale SWC 00-7803 died from trauma It 

recelved when the animal struck its body against the wall(s) of the pool 
resulting In it own death. The difficulty remains as to how to account for the 
anlmal’s behavior resulting in striking its body against the pool wall. 
The necropsy and histopathology reports confirmed the presence of a small 
tumor. There are medical reports that thls cell type (see various pathology 
reports in this brief), has in some species, produced sever pain. ff the tumor 
was malignant or not is academic at this point since there was only one tumor 
found. The question remains if this tumor could crate sufficient pain to cause 
the animal to traumatize itself resulting in its own death. 


! find that the most probable working hypothesis Is that the presence of the 
tumor could have caused a functional colic condition as well as producing a 
primary source of pain. | experienced “colic" behavior in a killer whale 

In Hong Kong. This animal would have sustained substantial bodily harm to 
Itself had we not drained the pool and restralned the whale. A functional 
obstruction is one In which there is no torsion or physical blockage of the 
intestinal tract. A section of intestines lacks motility and/or is In muscle 
spasm resulting in gas formation within the intestinal tract. This symptom 
alone Is sufficient to cause eee pain similar to that seen in horses 
with colic. 


Based upon the information given and having experienced treating a Killer 
Whale with colic, | feel the correct diagnosis has been made of death die 
to skull fractures and blood loss. The whale had experienced excruciating 
pain in part or as the sole result of a tumor of neural origin. A resulting 
“colic like" condition developed causing the whale striking its head 

and body against the pool wall. 


Review of Animal Husbandary Procedures and Pracitices at Sea World: 


Sea World has had a marine breeding program for several years. Their 
dolphin breeding program has produced some 35 calves. In fact, Sea World 
has not had to capture any dolphins for thelr performance or feeding pools 
since the late 1970’s. This Is by far the best breeding program of any facility 
world wide. 


Sea World has undertaken to breed Killer Whales and has had 7 successful 
births. Six of the calves are still alive. The one calf that died had a 
congenital heart disease and died of natural causes. Considering that 45% 
of all Killer Whale calves In the wild die within the first 18 months of life, the 
longevity of the calves at Sea World is exceptional. 


When any killer Whale becomes ill or requires any unusual medical treatment, 
the veterinarian attending the whale immediately faxes all pertinent 
information to all other veterinarians at the various parks in the Sea World 
complex. This affords the other veterinarians a chance to participate 

from the immediate onset of the problem to its conclusion. In addition, there 
are weekly telephone conference calls between all veterinarians at all 
locations. 


Each veterinarian responsible for marine mammals, visually checks his 
animals twice dally and meets with the trainers and lay staff at least once 
a day. Routine physical and blood and blow hole samples are taken at that 
tlme. 


The success of the dolphin breeding program provides a strong indication of 
how successful the animal husbandry program is at the various Sea World 
locations. 


| find no reason for Sea World Inc. to change any of its procedures or policies 
regarding the husbandry of Killer Whale or Dolphin programs. 


Sincerely yoursi/: L 
Rho a 
D 


ougl s (Ted) Hammond 
D.V.W 





University of Florida 


Institute of Food and Agricultural Sciences 


School of Forest Resources and Conservation 
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7922 N.W. 7ist Street 
September 27, 1991 Gainesville, Florida 32606-0300 


Mr. Art Jeffers 

Office of Protected Resources 

United States Department of Commerce 

National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 

1335 East West Highway 

Silver Springs, MD 20910 





Dear Mr. Jeffers, 


At your request, I have reviewed the necropsy reports and 
related correspondence for killer whales #SWF-Oo0-7803 and #SWC-0o- 
7602 which died in Sea World parks earlier this year. With your 
permission, I forwarded this information to Dr. Lois Roth, a board 
certified veterinary pathologist, for independent review. Dr. Roth 
will forward her findings under separate cover. 


Following careful review of all documents, it is my opinion 
that there is no association between the two deaths. Each mortality 
represented an isolated incident, and, in my opinion, neither event 
could have been anticipated or prevented. It is an unfortunate 
coincidence that these mortalities occurred within a few months of 
each other, but I see no linkage between them. From this point on 
I shall discuss the two mortalities separately. 


The first incident involved a mature female killer whale 
(#SWF-O0-7803) which died suddenly, and traumatically, on May 14, 
1991 near 6:00 am. The event occurred at Sea World of Texas. The 
incident was observed, and reported immediately, by security staff. 
Animal care personnel arrived within 10-15 minutes. Necropsy of 
this animal was initiated within three hours of death. Prosectors 
included an independent veterinary pathologist and an independent 
veterinarian. 


There seems little doubt that the immediate cause of death in 
this animal was head trauma caused by collision with the concrete 
pool wall. The principle concern, therefore, seems to be what 
caused the whale to behave in such a violent, and ultimately fatal, 
manner. ‘ 


The security report seems to adequately rule out interaction 
with other whales which might have resulted in fatal injury to 
whale ¢ SWF-O0-7803. The security report states, "the other nale 
and female whales were ... very calm, and floating on the surface" 
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during the incident. If one or beth of these animals had been 
involved in the incident they most likely would have been swimming 
around the pool at a rapid rate of speed, possibly chasing the 
animal which died. This was not observed. Lack of involvement by 
the other whales seems to be further substantiated by the lack of 
“recent rake marks" on the dead animal, and lack of trauma or rake 
marks on the surviving whales. 


The question remains as to what would cause this animal to 
thrash violently enough to incur multiple skull fractures and fatal 
injury. Sea World has hypothesized that acute abdominal pain, 
caused by a tumor (neurofibroma/ganglioneuroma) in the distal small 
intestine, resulted in the behavior observed. This assessment seems 
plausible. Cetaceans are particularly prone to abdominal discomfort 
from bowel distention because of the restricted space within the 
peritoneal cavity (Sweeney, 1990). Distended loops of bowel were 
not reported on the gross necropsy report for this animal, however 
prosectors did observe thick brownish-red liquid in the jejunun, 
anterior to the tumor. In addition, the animal's history of erratic 
appetite is consistent with intestinal disease (Sweeney, 1990). The 
animal's appetite had been irregular for at least 6 months prior to 
death, and this behavior had been attributed to convalescence from 
an apparently unrelated medical problem which was successfully 
treated in the fall of 1990. 


It is worth mentioning that there is precedent for self- 
inflicted injury in captive killer whales. In the early 1970s a 
male killer whale housed in Miami hit an observation window with 
enough force to break the window, causing loss of a significant 
volume of water, and slicing off the end of his nose. The attending 
veterinarian for that incident was Dr. Jesse White. I have listed 
Dr. White's present address and phone number at the end of this 
letter should you wish to contact him with specific questions about 
that event. 


A final point concerns speculation about an "unidentified 
foreign body" contributing to hemorrhage in the mediastinum of the 
dead whale. Ingestion of foreign body certainly has a place on the 
differential diagnosis for a captive cetacean which died suddenly, 
nowever, in this case the facts seem to effectively rule out this 
possibility. In my own mind, the severity of the trauma which was 
observed seems sufficient to cause substantial soft tissue injury 
which could include hemorrhage in the mediastinum. The esophagus 
and major blood vessels in an animal of this size are sufficiently 
large that a laceration or other abnormality should be apparent 
during gross necropsy. In addition, ingestion of foreign body is 
generally considered a preventable disease (Sweeney, 1990). 
Prevention is achieved through close surveillance of pools housing 
marine mammals, particularly those where public viewing is 
permitted. Sea World had taken this precaution as evidenced by 
assignment of security personnel to the killer whale pool around- 
the-clock, 


The death of whale ¢ SWC-O00-7602 at Sea World in Orlando 
occurred near 7:00 am on August 6, 1991, less than 24 hours after 
the whale first showed behavioral signs of illness. The animal was 
necropsied the same day. Prosectors included two staff 
veterinarians, and two independent pathologists. Tissues collected 
during the gross necropsy were submitted to three separate 
veterinary pathology laboratories. The final diagnosis was the same 
from each of these independent laboratories. The whale died of an 
acute necrotizing pneumonia of bacterial origin. The pathogen 
Pseudomonas aeruginosa was isolated from the respiratory tract of 
the dead whale as well as from the 12 month fetus which died in 
utero. Fatal consequences of this acute bacterial infection 
included septicemia, probable endotoxemia, and terminal 
disseminated intravascular coagulation (DIC). Given the grave 
nature of these sequelae it is difficult to imagine how the outcome 
for this animal might have been changed. 


The rapid onset of illness and mortality reported in this 
animal is consistent with other Pseudomonas infections reported in 
captive cetaceans (Liong et al., 1985). Bacterial pneumonia is the 
most common cause of mortality in captive dolphins (Sweeney, 1986) 
and it is not uncommon for behavioral signs of disease to be masked 
until the disease process is quite advanced (Sweeney, 1990). 


In summary, the loss of Sea World killer whales #SWF-Oo0-7803 
and #SWC-00-7602 is a tragic loss, but it is my opinion that the 
deaths of these animals could not have been anticipated or 
prevented. Independent pathologists and other specialists have 
contributed to the knowledge base for each animal. Information has 
been presented in a forthright and honest manner by Sea World 
staff. 


Thank-you for the opportunity to review these materials. If I 
can be of further assistance to you please do not hesitate to 
contact me. 


Sincerely, 


“Radh. Thawnts- loud 


Ruth Francis~-Floyd, DVM, MS 
Assistant Professor 
Aquatic Animal Medicine 
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Additional Resource: 
(Re: self-inflicted trauma in captive killer whales) 


Dr. Jesse White 
12025 N. Elkcam Blvd. 
Dunnellon FL 32630 
(904) 489~8142 


